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FKDQJHVLQSUHVVXUHDQGWHPSHUDWXUHZLWKGLIIHUHQWLQVHUWV)URPDOOWKHVHFRQWRXUV)LJDQGLWLVREVHUYHG
WKDW WKH UDWHRIPL[LQJRI IOXLGSDUWLFOHV LQFUHDVHVZLWK LQFUHDVH LQ VHFRQGDU\ IORZVE\ LQFUHDVLQJ WKH QXPEHU RI
WZLVWHGWDSHVRYHU WKHPDLQWZLVWHGWDSHEXWWKHSUHVVXUHGURSLQFUHDVHVIURPILUVWFDVHWRODVWFDVHFRPSXWDWLRQDO
GRPDLQ)LJDQG

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D E 

)LJ6HFRQGFDVHFRPSXWDWLRQDOGRPDLQDSUHVVXUHFRQWRXUEWHPSHUDWXUHFRQWRXU

D E 

)LJ7KLUGFDVHFRPSXWDWLRQDOGRPDLQDSUHVVXUHFRQWRXUEWHPSHUDWXUHFRQWRXU

D E 

)LJ)RXUWKFDVHFRPSXWDWLRQDOGRPDLQDSUHVVXUHFRQWRXUEWHPSHUDWXUHFRQWRXU

)RUWKHDERYHFRPSXWDWLRQDOGRPDLQVWKHQXPHULFDOVLPXODWLRQVZHUHFDUULHGRXWZLWKYDU\LQJ5H\QROGVQXPEHU
WRLQYHVWLJDWHWKHYDULDWLRQLQKHDWWUDQVIHUUDWHSUHVVXUHGURSDQGDOVRWKHIULFWLRQORVVHV$QGDOOWKHVHUHVXOWVKDYH
EHHQVKRZQ LQ WKHEHORZJUDSKV )LJ)URPDOO WKHVHJUDSKV )LJ LW LVREVHUYHG WKDWZLWK LQFUHDVH LQ
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5H\QROGV QXPEHU WKH ERWK SUHVVXUH GURS )LJ  D DQG 1XVVHOW QXPEHU )LJ  KDV EHHQ LQFUHDVHG EXW WKH
IULFWLRQDOORVVOHVVZHUHGHFUHDVHV)LJE

D E 

)LJD3UHVVXUHGURSYHUVXV5H\QROGVQXPEHUE)ULFWLRQIDFWRUYHUVXV5H\QROGVQXPEHU



)LJ1XVVHOWQXPEHUYHUVXV5H\QROGVQXPEHU

&RQFOXVLRQ
)URPWKHDERYHQXPHULFDOVLPXODWLRQUHVXOWVDQGJUDSKVLWLVREVHUYHGWKDWWKHKHDWWUDQVIHUUDWHLVJUHDWO\HIIHFW
E\ WKH WXUEXOHQFHJHQHUDWLRQ$QGDOVR WKHZDOO IXQFWLRQVSOD\PDMRU UROHEHFDXVH WKHGHYHORSPHQWRI VHFRQGDU\
IORZLVFDXVHGE\LQVHUWV,QWKHSUHVHQWVLPXODWLRQUHVXOWVZLWKGLIIHUHQWLQVHUWVKDYLQJH[WUDSURWUXVLRQVDUHVKRZLQJ
WKDW WKH GHYHORSPHQW RI WXUEXOHQFH ZDV YDULDEOH DV FRPSDUHG ZLWK SODLQ WZLVWHG WXEH EHFDXVH RI LWV H[WUD
SURWUXVLRQV7KHGLVWXUEDQFHFUHDWLRQZDVLQFUHDVHVIURPWKHILUVWFDVHRIWKHFRPSXWDWLRQDOGRPDLQWRODVWFDVHWKH
FRPSXWDWLRQDOGRPDLQEHFDXVHWKHQXPEHURISURWUXVLRQVLQFUHDVHVIURPILVWFDVHVWRVHFRQGFDVHDQGWKDWOHDGVWR
LQFUHDVHV LQ WXUEXOHQFHDQG LQFUHDVH LQIOXFWXDWLRQYHORFLW\KHQFH WKHUDWHRIIOXLGSDUWLFOHVPL[LQJDOVR LQFUHDVHV
'XHWRPRUHPL[LQJUDWHWKHKHDWWUDQVIHUUDWHZDVDOVRLQFUHDVLQJIURPILUVWFDVHWRODVWFDVHFRPSXWDWLRQDOGRPDLQ
)LJ%XWIRUFRPLQJWRDFWXDODSSOLFDWLRQRULHQWHGDQGREVHUYLQJDOOWKHDERYHQXPHULFDOVLPXODWLRQVZLWKKHDW
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WUDQVIHUUDWHYHUVXVSUHVVXUHGURS WKHVHFRQGFDVHRI WKHFRPSXWDWLRQDOGRPDLQJLYHV WKHEHWWHU UHVXOWV WKDQRWKHU
EHFDXVHLWLVDVVRFLDWHGZLWKOHVVSUHVVXUHGURSDQGZLWKIHDVLEOHKHDWWUDQVIHUHQKDQFHPHQW
$FNQRZOHGJHPHQWV
7KHDXWKRUZLVKHVWRDFNQRZOHGJHWKHGHSDUWPHQWRI0HFKDQLFDO(QJLQHHULQJ*LWDP8QLYHUVLW\+\GHUDEDGIRU
SURYLGLQJ WKH $16<6 &)' VRIWZDUH )RUFHG &RQYHFWLRQ H[SHULPHQWDO VHWXS DQG VXSSRUW IRU WKLV VWXG\ RI
UHVHDUFK
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